universal coverage may occur due to a number of reasons, such as financial barriers like user charges or informal payments, or non-financial barriers such as waiting times, service exclusions, or poor quality care.
In order to identify access barriers among non-users of health care, indicators of 'unmet need' have been introduced [4, 5] . These self-reported measures identify individuals who have encountered barriers that prevent access, and in some cases, include the reasons for lack of access. Most of these indicators capture past attempts to access care, but a few indicators assess the uncertainty health care users may feel regarding their ability to access care should they need it in the future. However as Saksena et al. [14] note, financial protection in health implicitly involves some notion of minimizing the uncertainty associated with future need for health services and the ability to pay for them. The goal of financial protection as a component of universal health coverage thus serves a dual role: (1) minimizing the level of uncertainty in access to health care-which can reduce wellbeing in its own right; and (2) ensuring that no member of the population faces the uncertainty of having to choose between saving for a future health care event and other necessities.
Our study seeks to better understand individual's perceptions of their ability to access health care in European countries. Using data on self-reported perceptions of access (within the next 12 months) we estimate how perceptions of access barriers differ across 29 European countries, and identify individual characteristics that are systematically associated with perceived access barriers. To explore disparities within-countries, we focus on variation in access perceptions among high and low-income groups in each country. In an effort to contextualize the results, we calculate country-specific probabilities of perceived inability to access care based on our model results. We then discuss potential linkages between our empirical findings and selected country-specific features of health systems. While the results are intended to be illustrative given the subjective nature of the data, our study allows policymakers to better understand which of their constituents feel there are barriers to accessing care, and provides some indication of the factors that may prohibit those individuals from benefiting from progress towards universal health coverage.
Methods

Data
Data used for this analysis come from the 2008 round of the European Social Survey (ESS). The ESS is a cross-sectional multi-country survey designed to capture the attitudes, beliefs, and behaviors of Europeans in 29 countries: Belgium, Bulgaria, Switzerland, Cyprus, Czech Republic, Germany, Denmark, Estonia, Spain, Finland, France, United Kingdom, Greece, Croatia, Hungary, Ireland, Israel, Latvia, Netherlands, Norway, Poland, Portugal, Romania, Russian Federation, Sweden, Slovenia, Slovakia, Turkey, and Ukraine. All but two of these countries (Cyprus and Turkey) had legislation in place to ensure universal health coverage in 2008. Both Cyprus and Turkey, however, had legislation to move towards universal coverage in the near future [15, 16] . Reports from a number of countries with mandates for universal health coverage, such as Greece [17] , Ukraine [18] and the Russian Federation [19] acknowledge that there exists less than universal coverage in practice as particular groups of the population find it difficult to access services due to barriers such as waiting times, lack of service availability, quality concerns and costs (which often take the form of hidden or informal payments).
ESS data is collected via hour-long face-to-face interviews with randomly selected respondents (N = 51,835). The 2008 version is the 4th round of the survey and the only round that includes a question on access to health care. The perceived health care accessibility question asks respondents to report their likelihood of accessing health care should they need it in the next 12 months (i.e. not at all likely, not likely, likely and very likely of being able to access care). This indicator allows us to capture the uncertainty individuals may feel regarding their ability to access health care in the future. Moreover, we feel that this may also be a good predictor of true access, since individual perceptions play an important role in how people construct their own social realities [20] . Thus, we assume that individuals who perceive that they are not able to access care in the next 12 months will be less likely to access care in the future-regardless of true accessibility or availability of health services. Other relevant individual level data in the ESS which we hypothesize may be associated with variations in access perceptions includes information on age, gender, education, marital status, employment status, citizenship, household size, self-reported health, income perceptions and income deciles.
Empirical analysis
We use logistic regressions with country fixed-effects to estimate the odds that an individual perceives that they will be unable to access health care services in the next 12 months, conditional on a wide-spectrum of individual socio-demographic characteristics. The Model 1 logistic regression specification is:
prob(unable to access care = 1)
where the dependent variable is a binary indicator of whether an individual feels it is not at all likely or not likely that they would be able to access care. For each individual i, hlth is a categorical variable of self-reported health (very good, good, fair, bad, very bad), inc is a categorical level of income perceptions (living comfortably, coping, difficult to get by, very difficult to get by), educ is the number of full-time equivalent years of education, age is the respondent's age category (below 20, 20-29, 30-39, 40-49, 50-59, 60-69, 70-79, 80 + ), emp reflects employment volatility (a dummy variable signifying that the respondent has experienced 3 months or more of unemployment during some period of time), gndr is equal to 1 for females, mar is whether the respondent is married, hhsize is the household size, citizen is whether the respondent is a citizen of the country where they reside, curract is a categorical variable reflecting the respondent's primary activity in the past week (paid work, education, unemployed looking for job, unemployed not looking for job, permanently sick or disabled, retired, community or military service, housework or looking after children, other) and country are the country fixed effects. Country fixed effects are relative to Switzerland, which was selected as the baseline country because it has the lowest absolute percentage of respondents who report high perceived inability to access care. As a robustness check, the model is replicated substituting income deciles for income perceptions, which are also expressed as categorical variables, to assess whether there are differences when using arguably more objective, albeit still self-reported income measures (Model 2). Income may be an important determinant of access to health care, particularly in countries that have high levels of out-of-pocket spending. In order to understand whether and to what extent there is heterogeneity in perceptions of access across income groups within countries, we use the Model 1 specification and include an interaction between the income variable and the country fixed effects. This allows us to estimate the country-specific association between perceptions of income and perceptions of access. Model 3 includes all categories of income perceptions as interactions with the country dummies. Our final model specification (Model 4) collapses income perceptions into a dummy variable, where 1 indicates an individual having low income (i.e. reporting either of the two worse-off income categories); in Model 4, we interact this binary variable with the country dummies.
The approach in Models 3 and 4 allows for estimation country-specific effects of income inequalities on perceived access barriers. Using Model 4, we compare predicted probabilities of perceived access barriers among low income and higher income individuals to understand the gap in perceived access in each country among rich and poor individuals.
As a robustness check, we estimate ordinal logistic regressions using the same model specifications; these allow all four categories of perceptions of access to be modeled as the dependent variable (i.e. not at all likely, not likely, likely and very likely of being able to access care). All models are run for the entire population-weighted ESS pooled sample and cluster errors at the country level to allow for intragroup correlation.
Results
Sample sizes for each country are included in Table A1 . Based on the 2008 ESS data, 6.7% of individuals reported that it would be very unlikely that they would be able to access care if they should need it (Fig. 1) . The largest percentages of individuals reporting it unlikely that they could access care were in the Ukraine (24.8%), Russia (19.7%), and Turkey (15.6%), while the smallest percentages were in Switzerland (0.4%), Spain (1.2%), and Sweden (1.6%). A further 18.5% of all respondents reported that it would be unlikely that they could access care.
There is wide variation across countries regarding the percentage of individuals who report having low income. While overall 10.1% of individuals report that it is very difficult to get by on their income, this level varies from 0.7% in Denmark to 34.8% in Bulgaria. With regards to income deciles, across the entire sample, 6.4% of individuals reported being in the lowest decile and 8.3% reported being in the second lowest decile. 58.6% of individuals reporting that it was very difficult to get by on their current income were in these bottom two income deciles.
Model results
We report all model results as odds ratios. Model 1 finds that low income, poor health, lack of citizenship in the country where residing, 20-30 years old, unemployed and/or female are associated with statistically greater likelihood of perceiving difficulties accessing health care (Table 1 ). More years of education and currently being in school are significantly associated with lower likelihood of perceived access difficulties. Overall across all countries, some of the highest likelihoods of perceiving access difficulties are found among the lowest income individuals. Those feeling it is very difficult to get by on their current income are 5.766 times (according to Model 1) more likely than those living comfortably on their current income to report difficulties accessing health care; the corresponding odds ratio using ordinal logistic regressions is 5.615 (Table A2) . Results are consistent when using the more objective income decile indicator (Model 2). In both logistic and ordinal logistic Models 1 and 2, there is a discernable gradient whereby poorer individuals are progressively more likely to perceive barriers to accessing care.
We next calculate predicted probabilities for an individual in each country to report that they feel unable to access care after controlling for the aforementioned cofounders. Fig. 2 contains the probability of perceived access barriers as predicted by Model 1, holding all control variables at mean values, compared to a measure commonly used to indicate barriers to access: out of pocket expenditures as a share of total health expenditure [21] . This comparison suggests a weak positive association between out of pocket payments and the probability of perceived difficulties accessing health care at the country level in 2008. Some countries, such as the Ukraine, Latvia and Russia have both high shares of out of pocket payments as well as high predicted probability of perceived inability to access care. However in other countries with high out of pocket share of total health expenditure, such as Cyprus and Greece there is relatively low predicted probability of perceived inability to access care. Moreover, the predicted probabilities suggest that in other countries such as Turkey, Romania, Ireland and Croatia, the probability of perceived inability to access care is high, despite comparatively low reliance on out of pocket payments to finance health care. We note that unsurprisingly, many of the countries with high predicted probabilities of perceived access barriers after adjusting for individual characteristics are also those which have high percentages of their populations reporting Figs. 1 and 2) . Models 3 and 4 allow for analysis of country-specific associations between perceptions of access and income using interaction terms (Tables 1 and A3 ). Estimated relationships between explanatory variables and perceived access are similar in magnitude and statistical significance in Models 3 and 4 to those found in Model 1. Based on the estimates from Model 4, Fig. 3 contains predicted probabilities of perceived inability to access health care for low income individuals compared to high income individuals in each country. This figure illustrates that in many countries, particularly in Eastern Europe, despite legal mandates for universal health coverage in most countries, there is a high overall probability of perceived inability to access health care. However, in many countries such as Ukraine, Turkey and Russia, the ratio of the predicted probability of perceived access barriers estimated for high-income individuals relative to that estimated for low-income individuals is not particularly large, so that both high and low-income individuals are at relatively similar-and often considerable-risk of perceiving access barriers. For example, low-income individuals in Ukraine as predicted to have a 66.1% probability of feeling unable to access care, whereas high income individuals in Ukraine are predicted to have a 53.7% probability of feeling unable to access care (a ratio of 1.23). In many countries where there is a low overall likelihood of perceived inability to access health care, the ratio of high to low income predicted probabilities is large, such as in Belgium, France, Switzerland and Cyprus. For example, low-income individuals are predicted to have a 20.4% probability of feeling unable to access care, compared to high income individuals having only a 5.4% probability of feeling unable to access care (a ratio of 3.79). This suggests that low-income populations in these countries still are at much higher likelihood of feeling they do not have access to health services relative to wealthier individuals. With FR  CH  CY  ES  DE  NL  NO  GR  SE  HR  PL  GB  FI  SK  PT  CZ  EE  IE  DK  IL  BG  SI  LV  RO  RU  HU  TR the exception of Cyprus, all of these countries had legal mandates for universal coverage in 2008.
Discussion
In this paper we examine population perceptions of access to care in 29 European health systems -27 of which had legal mandates for universal coverage in 2008 -to see how likely it is that individuals feel they are unable to access health care, and to identify individual characteristics commonly associated with perceived access barriers. We also investigate how perceptions of difficulty accessing care are associated with income in each country. Our results confirm prior research demonstrating that across European countries, there is wide variation in perceptions of access to health care, as well as greater prevalence of perceived access barriers among the poor compared to the wealthy.
Our findings also indicate a weak relationship overall between out of pocket spending as a share of total expenditure and the probability of perceived inability to access health care at the country level (Fig. 2) . This may be because out of pocket spending only captures cases where the cost of care does not constitute a complete barrier to access that inhibits utilization. That is, out-of-pocket payments only reflect people who have used health care services, while the access indicator we use includes those that perceive they will not be able to access health services. This highlights that out of pocket spending may be a potentially inaccurate metric to identify countries that have barriers to access.
In the next section we review health system characteristics of selected countries in an attempt to try and explain some of our findings. We do not empirically test whether particular health system characteristics drive our results because of the wide variety of factors that make it difficult to create a useful typology of health system characteristics. Nevertheless, we believe a review of health system characteristics provides a plausible context underlying the model results, as well as a basis for further analysis.
Our models suggest that countries such as the Ukraine, Latvia and Russia have high levels of perceived inability to access care (Fig. 2) but that the differences between low and high income individuals (based on the ratios of predicted probabilities) is relatively small, particularly in comparison to other countries (Fig. 3) . This is consistent with recent reviews of these health systems which suggest that while these countries have mandates for universal health care, factors not directly linked to income, such as concerns about quality of care, poor accessibility (particularly for rural populations in Russia and the Ukraine) and long waiting times limit access to health care services [18, 19, 22] .
Yet out of pocket payments are also high in these countries and often considered one of the key barriers to access, which would seem to contradict our findings. However, in these countries out of pocket spending provides a way for patients to overcome the aforementioned hurdles to access legally mandated health care. For example, as noted by Lekhan and colleagues [22] , in Latvia all non-urgent secondary care visits which are made without referral must be paid out-of-pocket; these types of visits occur quite often as patients wish to avoid extremely long waiting times (in June 2006 the waiting time for a knee replacement operation was 17 years). Similarly, in the Ukraine low public health care spending since the early 1990s has resulted in declines in quality of care, restrictions in the guaranteed package of free health care and increasing voluntary and informal payments for a large range of services [18] . While population coverage has remained a priority, a lack of resources dedicated to the health system has likely created barriers to access through non-price related rationing. Therefore, out-of-pocket expenditure may serve less as a barrier to access, per say, and more as a means of bypassing the public system. Efforts to improve access to health care in these countries might be best focused on addressing barriers that affect all income groups, such as quality of care, rather than focusing directly on out of pocket expenditures.
Even in countries where there is relatively low perceived difficulty in accessing care, we find that there may be a high likelihood of perceived access barriers amongst the poorest population groups. In particular, in countries such as Spain, Cyprus and Greece, a high proportion of perceived inability to access health care is associated with low income. This group of countries represents a mix of health system designs suggesting that it is not a particular type of system that results in these perceptions, but rather, country-specific features.
For example, at the time of the survey Spain and Greece both had National Health Service (NHS) systems, with legal mandates for free access at the point of use. In Spain, the majority of out of pocket spending in 2008 came from pharmaceutical co-payments amounting to 40% of retail prices for people under the age of 65. As there was no exemption for low-income populations (other than those with certain chronic diseases) it is plausible that pharmaceutical co-payments contribute to low-income individuals feeling unable to access care, which is consistent with our findings. Moreover, in Spain there were concerns about access to non-urgent specialist care that had long waiting times; low income individuals were the least likely to be able to bypass long waiting times by purchasing care from private providers [23] .
Greece, on the other hand, despite having had a mandate for universal coverage through the NHS system (as well as a social insurance system) also had one of the largest shares of private health expenditure in Europe in 2008 (nearly 40%). This high private expenditure is due to a number of different types of barriers to health care access. These include formal cost-sharing arrangements, as well as direct payments. However people also often pay out of pocket to bypass long waiting times by seeking care in the private or informal sector. Indeed, the presence of a large informal sector along with concerns of low quality care and long waiting times in the public system may explain concerns among low income individuals regarding accessing health services in Greece [17] . Since the economic crisis unfolded in Greece, unmet need has grown as people have had even fewer resources to bypass traditional access barriers [24] .
There are a number of limitations to the analysis. First, self-reported measures including access to health services, health status, and income may be subject to reporting biases. Reporting bias may arise from differences in how people respond to questions, the thresholds attached to different categorical scales, and other unobserved differences among individuals that we are unable to account for. Anchoring vignettes would allow us to adjust for some of this bias however they are not included in the ESS [25, 26] . Our robustness check using income deciles, which are arguably a more objective measure, produces similar results. However, even objective measures of income would not necessarily be preferable, as income levels do not have the same purchasing power in households of different sizes and or across regions with varying prices [27] . Nevertheless, while our analysis is illustrative of the potential inequities in access within countries with legal mandates for universal coverage, it is important to verify these results using other, potentially more objective indicators.
Another limitation is that we are unable to investigate changes over time because the question on access to health care was only included in the 2008 round of the survey. Lastly, using this dataset we are able to show associations between access perceptions and a set of explanatory variables, but we are unable to conclusively determine the reasons for perceived access barriers. While it is possible that poorer individuals are concerned about accessing care because of costs, it is also possible that there are other non-financial factors, such as fewer providers in impoverished areas, which are of equal if not greater importance.
Conclusion
Despite clear commitments to move towards universal health coverage in Europe, our results suggest that there remains significant heterogeneity among individuals in terms of their perceptions of access to care across and within countries. Overall, we find that the poorest groups are still the most likely to feel they will be unable to access care if they need it. In some countries however, differences in the probabilities of perceiving access barriers between low and high-income individuals are relatively small. This insinuates that rationing mechanisms that affect all income groups, such as low quality care and long waiting times may serve as important barriers. While non-price related rationing is difficult to measure, our exploratory study suggests that given the high probability of access barriers among wealthy individuals in some countries, it may be more important than previously acknowledged. Identifying the precise causes of barriers to accessing care is important for those designing health care policies to ensure that individuals enjoy universal access to health care services. 
